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mix v%i>ffi&mm-hjms>&\*t¥mimsi± 
tzm&tiKMi 1 t&m. mm i tmfSL±.m^ix 

i-ixmt. ms&mtsxvmimtWLk. h&wz 10 
mtox-tfm&ztizm i ^xmm&ttxn. 

i:. -e<OJb«tctB2^K)ii:B«^)^J:0aiK$ii 
S^3^IS^i&«J&r&lSt. M!$3illlgl 

t^?«tcs«jBjsffl^2^x^jfi^jgjsrsis 

fc. w^2-7X^K^^^vX7i:LT^-y4f?:^T 
£3JL^3*l«&JI±fc|fS2^«#g&£S8? 
WWBlfcrSIgfc. 3S2-?x7&£gfe*-r6ISi:. 
SfflL^3gfI18Jl<7>*gS&Jh m2^8S^f^ 

immsm. segues. m3mmami>£vt&2& 

[1N&B2] 85l5SmRJI£**y (Ti ) . K-*-^* 
>>A (V) . (Zr) . (Nb) . 

(Mo) „ -»»7-»>A (Hf ) . 

(Ta) . fyyxr* <w> . £*L6*>*jR&±£ft- 

mtf&tLi 2mms>zw&-fyt*Wf-?yx o« 
&zti& 2mmfthmzmik?tmm i 

imm4i ®2mmsm$>hwm3mmxm#& 

(Au). St93»>A (Pd) . &£(Pt) . 

(Os) . 4Di*7A ( I r) . D$*>A (R 
h) % tVr-*7J> (Ru) . (Re). T/PS 

(Al),i (Cu) ff)\rftUi^jm. htwtzti 



[ft*Ji5] m-?x?®&£vm2~?x7m : 7* 
m. 



wxsmmzx. *)ff oxni'£ttmt:imti-&m$ 

imm9i mum®, m2wm&iv®3im 
w&isvovmm. &%<bi>v> <p) 

ay (B) fc-MWSS'yavfcflJL 5/'Jay«k 

[0001] 
[0002] 

[0003] B6 (a) K^TilO. BWK^SJrfflV^ 
T^tt*SU01±fc:J£StB10 2. 0. 5-1. 5 

^ m<os*-cy 'j n yKfl« j: o m^tih m i 

103. 0. 4-1. 5tim&r)Wm&8L\04ji') 

mzxmn-ti. 

[0004]SV^TB6 (b)tC^-aO, i'y/Xf 

ytz+fy&i 0wt %maZivK:l-?>-?y?X7- 
y^xom^tihmimmmiosiD. c. •? 

^hnyxM 7 ^sizi9AR^7-l. 0~4. 0 
KW,)JiB)l~10mmTorr^fNDT> 0. 

1 /x mtf)§*T1Bj£rS . $ 1 ^BK^ 1 0 5± 

tzmnmx t )mj&.zti&m2®wmm 1 o 6 *iw> 

¥46*JB^T, «K^V-0. 2-2. 0KW. j£&E 
^Jl~l OmmTor r«^ff<7)T. 0. 0 2-0. 0 

[0005] mimmsm 1 o siimmTBfct&m 

2 w$.&±&mw 2 wmm 1 o e^aiiSa^^i^ 



(3 

3 

m2mmm 1 o 6 2 mti&KJKj&Ma*^ 

[00061SWCH6 (c) fcij^aO. 

tei&zm^fcyithvvr^yi-mizx*). 1. 0 

—2. Ojum«S*^#f-57* hWXMMMtS 

tiim2^xmi 1 i^2^mKJii 0 6±tjg 10 
[0007] *t>£m6 (d) <ort<. ^ioajs? 

*b&3*2i£gSt&gIgl 1 2 £H»c^2rC*>&ttj*M 

£0. 5—1. 5jt/mcoa^T^«ri.. m»l^^-/^f 
M««SK. «SK£^y'>AlP£±jfc}H:U ,i*Uc¥ 

s. c:?>««agi y v hfrmwrn 0 g<^^^ 

^-S*^Ty^»?Bfr. «Wtfc£^pH (6-8) £W 
£>jlX. *>y*i3Jg3 5-6 0T;. ®£S5Sl-4mA 

[ooo8]*tcH6 (e) t^rrao. s&2ffigfii& 
mmi 1 2^ja£^-sRfcJiia§^L* J fiaiirc*>s^ 

WiS2<BHS^JgKl 1 2 H <£iH) 1 1 6 

[ooo9]gv>TS7 (a) t^rao. fiimmz 
>rm££-?xm2-?x?mi 1 1 

[0010] 3*>fc@7 (b) fc*rtrfc<. ®*M-y 

J: OJftSb^m HSfifi&ER 1 0 8 $X 
^v>t^i:fCSa5LfclB2^©R®l 0 6iSrx-y^-y 
SV^SajL^l««Rgl0 5t>x-y^y^ 
Wi.fcf$glS£mKBl 0 5# 
f-rPy-^y^XxV^. 8525S€l8J1106#£r 40 

-f£J££\ &»iSUg 1 0-2 0 v o 1 %<03E*T&g2 
S-SOX^fchTx-y^y^U +9V-9V7Xrr 
y^(±SIS5 0- 1 0 0 v o 1 %4>a&fc*3§*-ca 
S2 5-4 Sr^O^frT-CXy^-y^ff a»!{p«F*L 

[0011] It +V9~EBfct*X K5-ffcUfc 3 1 

■r**** ^2«misi^Psaa-itAr^x$:syy 

®SrCF 4 . SF 6 3*07 v $: L££J6tt 50 
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[0 0 12]gWCB7 (cXOSO. SiH 4 fcitf 
NH 3 £%Jb#XtLK:T ; 7X-?CVDmi:m^-C. i" 

»3>wms.*)m&zixh'%3mmi 1 5£&gs 

t&OiJlfcO. 5-1. 0/im<OS*T«l£^. 
[0013] JJEIgfci 0 1 0 1 ±£&a 

ill 0 2. ^UfegR10 3fc3513rSiSS10 5. 81 
2SftK®106. IB2fi^n^»Sll2j:0fltl£$ 
nS^E»fcJ:tXJbe^3«i^JSl 1 5£Jgj£LT 

[0014] gl^P- f-g?J»ft2:ffl^fc»0^ 

[0015] as (a) t^rao. m&)Xs*m£ 
xh^mmmffy^mtmm^^mimiRi o i± 

ld£iWI102. 0. 50—1. 50umff)m^.Ty\) 

^ymfmx*)m^ti^ii&mio3^ o. 60 

-1. 5 0*tmg^)^^^fLl 04iO«!^$iiS«l 

[0016] 3£fcB8 (b) tC^rrf:<. 0. 02 
— 0. 0 5/«mf(0f^yi:0. 0 5—0. lOjum^ 

vsMfrfy* f)m^tim2mmsm 1 o 5 ^1 

«S§li>J:tfSfaS£8ll04J:fc. -WeftD. c. 
7/*hnyxA 7 ?^ RiEttx^y 
-ft. ££>(C0. 50-1. OOAmfit^rn'SiOfi! 
j£S*lS&2fflgi)i&i^l 12£D. C. 7nbD 

UrtV -y >Tft®V^»ISCOl'-^ r -'J SB 

•y ^^fc^fitase-r*^* 1 **. . 

[0017]£WCH8 ( c ) <f)Zlb<. XeC 1 
«i: LfcSfi3 0 8 n mcox^y VV-lf-ft 10 9^ 
^X!S»U. ^2ftfifi^BJg 1 1 2 £}gM • cS»$ 

Wi&h&V. ^xmmm-^L lOnsec, WX 

x^^-5es»i2~ i o j/c m» mmt-rh w# 

*Lv>. a«KrX^;^-T1i»L^^ 

0TJlt:#41-S p - nft^co«E«^4i t * fc 

[00181 OU-TH8 ( d ) Ki^-raD. KSl^ffi 

rmzm^xm2m3H&mtsxvmmmm0> 



5 

[00191 m2mmimmiu- -r-mtz x z± 

V\ fflfr*?->m<r>-?x7&!8#Ltz<<%:Z><r>tr 

2mfi&m^Wm.\mfcLX. W-ymf&i: 
o lz%h<?>xiim&£WCf>& . fiLh^J: 3 tc« 

&^tvn:tmm±.^m 1 ^mis^ 105. m2mm& 
[0020] i^-if-8Bstft^fflv^a3iw>^«^s 

[0021] 09 (a) 0>Zt<. ¥^{*£«10lJi 
£J£aSl0 2. 0. 5 0~1. 5 0/im^^yny 

mmx*)m^timimmio3. 0. &o~ 

1. 5 0jumg<OSI^^L104j:0«j£$fL6«j& 
SrJg^-TS. £4>fc0. 20~0. 6O»mW0)T)V$. 

i. TomtiLztizm 1 w&s&im 1 0 8 * sb 1 *esistj 

J:tflII3gS&?L104±fcD. C. 7^hnww 
[0022] gwtB9 (b) t^Tidfci. mm* 

[0023] *LTB9 <c) fci^idfc. XeCl 
ZXMt LtttM: 3 0 8 n mWCdf «f-* 1 0 

~St 1 0 n s e c „ WXt^HSKIi 0.2— 
1. 0J/cm» g£fc^S*##*Un 

[0024] ?£>fc@9 (d) fc^"J:3»C, TA'SJ: 
VM&Zfth&2Wm&mSBLl 1 25:^>7^fcJ: 

oo. 5o~i. oo»m<r>n&T^\mmh. srsi 
(*»sJi<Myi±tmi^mKS. sB2ffi^n^sis 

[0025] £<DKfcfflv^x^;^-?X?tt^tt 

i-yr~?x9tii.wj:hi><r>*:mm-h. isjmxm 
^tuojiy^yyjMcii^xmiii l^ss 1 mmu* 
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[0026] 

[?6WJR&LJ:3fc1-£!ISjH] Ju£Lfc«£5fc7>¥^tt: 

[0027] ( i ) ^imwcotSimMzj: vmmm 

[0 0 28] (2)Si?ptLT^j£U^-Ct>^F«t' 

mmm<om$mnmjmz «s 

[0029] ( 3 ) *y\'.y ?8rC»j£L*:lg 1 ffiffififcfe 

[0030] (4) ^ffiArtvfmx-jmLti^im 
2wm&mm^<wm&mrLx. «m^?-> 
[0031] ( 5 ) ±wwv rmx-BfiiLtim 1 i£fi 

[0 032] (6) P-f r -flS»tJ:S^SSKfL^) 
40 xy^-TS7*o-feXi&fflv^^. fix*;^-HbtHr 

mx-. mmx^ms&ms&zm. - >v--s? 

■tttfrlM ( 4 ) „ ( 5 ) <0^M^^iB?BT§ 

\thh. L&Lmiim&&jmw?-->7mizm 
m LJtT*<?5ig i tmmi> ^-x»fy /co^a- 

x yf-y^-r^-fcfc^rO. ®l^KtSH2:4it 
6. S^fc?|2fiJ!aff^RJSc7)ffi^^--V-(ki^fc:t>Sg 

i leMas^sajss^i^i o^r-^'-x 
o^^tr^iie^si^-e^TLT, ^ 

50 tt§^*te?flc$£fc?:4 1 t&. 
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[0033] 

fz® i mm t iw ;£?ff i mtmizwn $ hfz®m&mi 
t&SLZtuzmimm. mem i mm±izm^tuz 

ft ttzm 2mmmm±izm 1 mtt&mmzmsmtzm 
-^imvxmims^mi:mm.wm^xmm 20 
com 2 wmm t m&njmx 9ti&£3*t£3S3 

iKm3m%mm±.£m2m£i&mmt:mm}£&f8. 
msmimmvtmstft. m2^mmm<^fm^ax 
m. m2msm. m3*mma&£Vfit2wm&m 30 

(0034) *mit^mtt^m<^m^mismm 

*v frnttmLxxrvmirti' -vitizmuz* 

[0035] -eOfcibfi&feDX^-y ^ffiiO fcfiWBT© 

<vmirtmt*z. tizmimmtmBw&mjk so 
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z^m2m&&mmiV7u-zmtL 

y^--y^Ig*OFH-Cfcl.fc«>. 8i2ffifitfi&fflK 

fc;teft.4*tt£v\ * l @wc •? ^yrxfflStftTZ 
&2Wm&Sm?>*-*-*^m>TWIb 

m. &z>^iiTtu$izmiiitizmm&)i(D*z%m2 
j§t^oTv^^«>. tsfiirc-ffiiiass. sragssa^Fi 

[0036] 

[0037] i^01 (a) fcjj^-ilO. JSfcKO^ifc* 
fflVvc^ffc^l0 1Jb«6i!cBl0 2. 0. 5- 
1. 5*mC0W*<?>i' t )?>&R&ii')mSLZtl&m 
|gt§]gl0 3. 0. 3-1. 5jumgO«iaS8?LlO 

4*>&Am. ^ilft»iSliSiH4 y-x<^cvD 

[0038] zmnr. mimmficr>&&izm&zti& 

[0039] ItVvTBl (b)K^rri:<. 

x^fcf-^v^i owt%^ni$n^^>'-^^x 

x OfiftK^fiSS 1 1 0 5 -&H»c^ 

WCfcSD. C. -vnhasxrtvfmizXVfm'* 
V-l. 0—4. OKW.SlBai-lOmmTor 
rCT^fefKOT. 0. ljum«0ff*-Cmi*^Kl0 3± 

[0040] s^t:^i^«is«io5±fc:. mmm 
x *)im^tiim2mmm 1 0 6*mm^mzm^ 

XfSMW-O. 2-2. 0KW.MEfjl~10m 
mTorr(^)T. 0. 0 2—0. 0 5jwm<7)ff^ 

[ o o 4 1 ] m i i o 5 a&iSTM&s-r sis 
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[004 2] -e^tettS-'/PrJ-^A. =-*7. >^7— 
[0043] 82^18^0 6li* y*B&0TiS 

zmt Lxm&ztiz. 

[0044] &<Dtefct>n^ S^A, S£ x ny^A, 
*»\ 1 ®fifit^Bi©gl©^)IKi£S^T«i: 

m 2mmmmt Lxm^r^ z mm vx <, pis 
[0045] tivvcEii (oaz^tm^.msmsm 

ThZ> g&fc&Ui i M&JB vv£7 * mi y ^97 -f - 
ScCt*). ®2©mKBlO6±IC7*M^^hJ:0 
aa^fLSmiVX^ISl 0 75:1. 0—2. 0um(0 

wsiftjfi. smul w^txma^kmmxsy^xi, 

[00461H1 (d)£&l~?X7Wmi®HJ<v* 
m) tf>JJSH£*"t. B+03A-AflJBrffi*»\ Hi 

[0047] mfiL.xxizti&mmzm.tmi'?*? 

Msmm8SLm<r> i /2- 1 /3</>«£ a^t-r s t 

[0048] s^tHi (e)fc^rao. $&2gmig 
mo6±fc&j:9«j£3*i&mfi&fiw&g&i os 

£l!Ktt<08»-C;5Sm«£* -/^fffitr i o o . 1-0. 
«TJlt:^fi5rt-&lgl^lll®105fcJ:^2^mi8 

mio6*mtxmiZti&. mmtt&jmvmm 
imfamm&o i/4-2/5ggfc-rs*#ii£ l 

-if- 'J y o-ig-e»SB 1 {8££t£KR«>HI$£iSFL 
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1 0 

[0049] -y^r^issae. v o »7A 

3E£±£»fcU Ztilz^MttM. pHSSWf*'' 

aam$*i£: t> t *®mth . zox-s *mm® i u -/ 

+ttfci^pH (6-8) e&l/O*. 
[0050] mk<F>* -y 4rK^K®, i^-ttO 

a^ep^T. ^-/#ss3 5~6ox:. mss&gi- 

m&imimsn&mmio8t:$tkLx^hii i . 
*mt£ o^2^«iss i o 6±.iz&f&!iwfcmT. 

±.Tcr#mWUz*tLX%m* b 0 K< v^t,<0T*iUf^ 

[ o o 5 1 ] $^a2 ( a ) <r)Zt < . femryx-7 
5-wv^r ^ s^^^^^fflv^gseasia*: 

«tOSglVX^|gl0 7^(^SLfca. XeClfc^iS 
b LfclfcB3 0 8 nm^x^W-lf— jfc 10 9 

[0052] *LTB2 (b) iz^ctXotz. Sgl<H£ 

St^sisi oss-^i ■ gMZitxmmmmnft&^ft 

ttSHR lOnsec. /i/|/^x*/Mr— 0 . 2 
-1. OJ/cm' Sgfc-rSW»*U>. iiS!K:X 

P - n»^R«5r5i 1 2> ZL 1 1> ft 0 tfcS*^ 
30 Tft&. L^L^»«^i^?-frS^l {SSfii^K 

Sfc J: 9Mtfcl 1 fififii^miH±x^--y ^» 

[ 0 0 5 3 ] 4fc, ^ HBKS^KK^lK^fcrvx^ 

cwtimzfczmix-z mi fififit^sis^^a • 

^2@SH«fcc7>|fiiit:Ji^<7)R«^*gBi£$iiS 

^-f-mmmxwmmmi^.t^\ 
[oo54]«v^ta2 (c) t*rri:<. ^ioss 

i££*l.l.Sg33imigHl 105r. 0. 02-0. 05// 

mco&A-x^mwmmi o 6<o±tcei»K7)#ffiT'*s 

D. C. ^/^fnyxn^SfciOMtS. 
[0055] SV^2^miS«liW-if-3KSBSt^fc:S 

50 irr?.* 1 . *«&fc<g£fl:Lfci§^ axe-r^s^ -/ 



1 1 

[oo56j $ttcH2 (d)<ort<. m3mmm 
1 1 0±iZ7* Fl^'XF X o«!«?ns^2vx^is 

lllfcl. 0-2. OAtm<Ol*-CS*?Wfc:^L. 
$£>KS3i£1IlgJil 1 0±fc£J:'3«lJ£S;h.6S2ffi 

x os i mss^mmmtmmc^ktum^x o . 

5—1. 5/tm<OW*-C^?Wfc:Jg«f-S. 

[ o o 5 7 j %2 ^x?mt^vmm<nmFffikw$L 

^hW&V-v^W^hitWrzxinf-yxh 

< . * y >f s F&fi*BiiBtfm\ ^ y n ycosubBL 
[0058] ^im&mim£&mmt5xv®2 

[00591SWCB2 (e)fc^trfc<. B^T5 
X DS2VX7K1 1 1 3rBfc£t&. 

[0060] -etTB3 (ax^rao. S2fflaa>i 

{ciOSaJLfcSB^IS^. S2#fIl8Jl£JBifcBI* 

[ o o 6 1 j mars i >-* >yx^ 

0-20vo 1%<03E*£JBVVC25~ SOTTCX??- 

yyv. f ^y-?v/^f y^»45 o~i oo vo 

1 %<Dj§Kft*^*£JH<, vc 2 5-4 5*CTX-,f->^ 

£tH ^im fx f +cr&%^m&£mmjtt:®z>m 
VT*z>. z<D*v+yfxm&2m&&mm&£ 

[0062] ^x^Fx^f-y^aflaaa^RR^t 

LX^h. *<DRffi. IN Kx^f^ASt^ttS 

9. ^^«R)i^S3H«a(itcJ:oTF5^x y f-y 

[0063] M£tf 5 fcfcgstftfSttgtfffi 
<. ^^x-yhx^-eol^^trf^Lv^T^^S 
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1 2 

2^&Ji&^iiS3^mKJf j*>$»y 

ioo64]mimmsm(r)v ; 74*-yi->rmizx& 
mnimzw*>x<yi-y7X'*imTt>&. 

ci 3 mzfmzti&mmmtfxzmtth. ztim 
i^iietctj^T i> -7X9 t%z&2mi>L&Msmzx. 
^yy^tixmmtm^thm^h. m 
10 ^^^mLxmm^imim^t^miphh. 

[00 6 5] ££>fcB3 (c) (OfflO. SiH4 #Xt 

n 2 o/fxim^y^x^cvDm^x") . nay 

SHtKiOffl^^SSJfS&Kl 15^0. 50- 
1. 0 0//m^^TSl«i^lSfcJ:WE^^->^ 

G. BSG, BPSGfcft*5ill.J:d^y>'^D>' 

KIR£3*i.£t>co-m3:<. sog (xvy*y?7 
x) *rx>)4 s F$Bg£ttflfcft^£*iS®S^i£5: 

[006 6] 2t>£&jm4*yx.v+>r*:m^K& 

it&^h^x^^mxhh. ±M<r?mfc$mcogm. 

30 S2ffi5fit^gfS«OTefe:tga^gR«*sfiP«-* 

[oo67] ^m^mmm^m^mn. mo 

S. Bipolar. B i -CMOS^>¥#ft^g?) 

[0068] m^x*%fmm2 (nmMtmstmt 

LXmmth. S4. 05»±*f|BH£7)S2<O|Qit»l^iS 

40 [0069104 (a) {c^rao.^^asti 0 1 

±£S i H 4 ^RjB^'Xfc Lfc»C VD&izX O^lSL 
fcO. 5 0itm<OSA2r^rrsSl»6SISl 0 3. SI 

lesiaiifcs^o. iumaym.^>. 0.0 2- 

0. 0 5x<m«0X^y^^K. 0. 5—1. Oum<r& 

j*v*&x t )mfS.ztL&Tms®i 14. -eoj^ts 

iH4 ^'xfcN 2 O^xSrfflv^r^XvcVDafcrJ: 
OJB^iUtJf^O. 5-1. 0/im<7)y'j3yiftl 
J:01S^ttSS2«5MaSl 13. ^S2t6iig|gl 1 
3(C7* F y V??y -f -ftfcRJStt-f ^Vx^f-y^ 
50 ife$rfflV^TIin$tutO. 5-1. 0vm<n&£1rt& 
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[0070] >m-9>* 9—? v z vxx 

[0071] XJ*-,?&mi. D. C. 7/*hn« 
rtvfmtzX*). JKHS^-O. 5~2. OKW, JEfj 
1~1 OmmTo r r (^t^OTX'W&t h . 

[0072] *v*3mimicrmmX'^LtM r )cr) 
7th WJx Y*m\^tiW&4iX v*mti DJ&KU 
55^^->"(t<.mi^m[0rc*Lfcx-y^y^fi» 10 

[0073] ^TH4 (b)0^t<, Tfytmit 

+?y<r)2mmt vm&ztizmzmBBm i o 5**t 

-PtLO. 0 5jt/m. 0. 1 n mcr>F}A-Tm 1 mm 1 0 
3±fc»j£rs. 3£>fcrm*£fll®f 1 0 5±fc. Wi. 
OTfflJ:0«j£^^2^SSSlO6*D. C. ^ 
^ho^yN^/^fciOO. 0 2~0. 0 5umff)m 

[0074] su?r£&Jf4i o 5\mmTm&&z& 

izh® i ffmmr^Ltix dKcr*tt&&m>mmwi 
aj*s. ®2w&$m i o ete* -,*BZ{o* -y^mstt 

K^«tt««-E- LTSS 1 Zmsm i 0 5«ffiKO* -y * 
[00 7 5]Si^et>S^idinfigfit£eK*J£ 30 

t&MWLfkoTmtLx. m»&. *-y*e^ 

SglgftRBWN-'JTV^i: LT?)»l»tt££fc$tf 
[0076] <XtegBDc7>a»-e£>& g£i>M*i i &£ 

0 6±lc? *h\szsXh£ 1 vx^K 1 

0 7$: 1. 0~2. 0 v may&A-TmsmtzB&t h . 

zwxrmivmmtmm^ mmzm.t*<?> 40 

co-efts. m^x7mty*hwjxhizmg.2tiz> 

mm., mitm. wmimzt'x-w&bzw s^cm 
m v *mtm»xm x mti&tizm 1 mm^mm 

1 08^SajLTV^m2@miS«l 0 6_bW*C£}K 
WtO. 2~0. 4jum<7)^T-}g^-S. 

[0077]*-, ^XSTttCrai^^&fflJS*^)^-*^ 

«60~100g/l (U-yMO . &gffll5~25 50 



&gf§¥5-3 15336 

14 

g/1 <!)» NP) . S£Kl70~220g/l (U-y 

[0 078]|Qg<0^-/^f^»i. SS2 0-3 0X:. 
mc£«ei~3mA/cm* fCtld 

[0079] $£>fcB4 (c)(Ort<. s^fcK*:?- 

?x-?i> l < i&nmmm^xm 1 vx?m 1 o 7 £ 

Rfc£U gUtXeC 1 5r*3Si: lfc»fi3 0 8nm« 

x.*z/~?u-if-%io9&vuxmifrrz>. 
[0080] -r?>tm4 (d) <orfc<snsffiK^g 

K108»i^a-SS&LT. Effigf3U0 4l*ia^;fc 

tt&HRl Onsec, /^XX*/l^-?gJgttO . 2 
~1. 0J/cm» SlttSWJU^. S»frx 

[0081] U—f-WiiXe c i tBs^^ns tw 
tt^<. -e<0f6fc:KrF?i-k-i&IBv^Tt,fivv L*>L^ 

-O^fi^w^tc^s jgfitt^ LX . 

[0082] ^>ta5 mximg. 
2ti&m3*mmmi io^7^scj:oo. 02 

~~0. 0 5Atm£OS»T^ffit:®«U $^>K:gt8*S 

i mm^tiy *hvvr?7i -ate i 0 i/yx 
hiOfcftSfcssi&^efflt^^vx^iBi 1 1 
$rS31. 0-2. 5 ixm<r>m*x'mtm£mtf&h. 
*Lxwi&Li3&3mwm±<7)?i-£mx vmstetiz 
m2m£&mRi 1 2^0. 5-1. sumnw&x- 
mm* *)&wt}£BfS.-t& . .Kogcosi* -/ 

[0083] $<^fcH5 (b) (C^raO, lg27X; 

[0084] ^v^t. H5 (c) t*trfc<. sasL 
t®2«sRBio6^cc 14 . Bcia m#sm& 
#xt:m^ti%jm4 *y*vi->rmizx 0^2^ 

$^>fcStBL^lS^KHl0 5t,Ht<JSSm 

tfxtm^fzRjmj *yx.vi~yr&nzx v^v+y 
7 ■ mkLxwsw-yQcth. z^ yi-y^xm 
Tm2wm&mi 1 2i£grx.-/*yrzti&mt 

=5rS. *ttfr&2m£&)mcr>j&jm(OMXlt. z 



(9 

15 

ti=3r< „ mmsm<^m^i.->x\t^y n^fy 

[0085] $£>£05 (d) isjcmo. -e^JtBtc 

SiH4 fcN: Ofc^LfcT^XVCVDiW-ofcBl 
»K7)*St:J: 0 »J aymmx DttJ£3*i33S3ieti 
&115£0. 5~1. OjumOg^TJBjfct*. 
[0 0 86 J ddTSafc-TSSBtfitilStt. ^Lt>^ 
t>3V»ffclBT*&^i^<. ®l^Hil0!i:P«O 10 

&£mfc%tihi>(OTltt:\.\ sog (xey^y^ 

[0087] iMcr^mwmmcrm&tmi. mmm 

MOS s Bipolar, B i -CMOS^C^M 
[0088] 

[I6W<^3I] JaJJKBLfc J: 3 C*2W#>¥*fc§iS 
<^Sg*a»i. eagS^L«t'lcW-1f-}gat:Jc9»? 30 

BB9«^Hi^BRS(c J: DSirtiTii 0 - $ ^<c£g 
[0 0 8 9] /hS=5rei5H^?L'Ct.^ YU 



1 5336 

1 6 

[0i i xmnmvmmimmimLiZKifi: 
0. 

[02 j *mmm mmimj3m^tt: 
®. 

[03] -i&mvmi i onjsM^imisjf t^L^ 
0. 

[04 1 *m&&2<?>mmim£amizjfiLt: 
0. 

[05] *|«Bom2<0|lteWS:iSiiXg)i^Lfc 

0. 

[06] m^mimm^a xxmm^^wmx 
[07] m^mi^mmaxtm^mmx 

[08] S!3lW)^«cSiaflBt4Jit^Si*aS:Sj§X 
gjefc*b*:0. 

[09 ] m^m^mmm^n xvwmumzmmx 
ioi ?mtm&. 

102 

103 mmm 

104 SSS^TL 

105 mrnm&m 

106 SB2SmRl 

107 m^X^B 

108 miimsi&mssL 

109 x^yVP-lf-* 

1 1 o m3mwm 
in ^2-7x^e 

1 1 2 $2<£&£&fllg 

1 1 3 $2&»ig 

114 T@S« 

1 1 5 $3«&Bg 

116 #4 Y 



(10) 



mm-5-3 1 5336 



[SI] 

>«BWiJl104. 



[02] 




UIIIIIIIMII 



mmmmm v - 
%wam toe ***** 






I07jBI«*J*. 

^-fMjBiia** 



[H3] 

>-f05««leM 




tMtf 




»«W103 , 

5rtfttttt4ft*fl» 




ttitS 402 



«05»*«M 
f03Ut*MMl 




100 

i05*HHBM 
103*1*1)1* 



_2 -^105^1**WB 
f01*S*tttt 



#1**WU03~ 



-«0J53**»f 



3Jlft**t03 




562#*«*t06 




AO 



2, mutton*. 



JffMWMUOT^ 




*«**i»iqf>t 1 1 ii j ii h u i 





(11) 



^1^5-31 5336 



[H5] 



me] 



««ttoz 



*F|il#iJ*f03 
»£#«H8 (06 

*ft#*tti(06 r ' 






I05tffl«** 

itsjrrafcsy* 

w Noi 

110*3#<*§ 



1B1+3W** 



109 

m 




f0i*H«»3L 

*oi03JB1*llM* 





*52*S/MlD6 





l05*1#WiS 

7/7 



I03*jttfclft»; 




rozttJM 



[B8] 

-«03f5l«MJl 




4faWtt$«1lZ. 



tt3~ 




JttWi-*'-*. Ml-*"* ****** 1 U^i* tie*aUMtAJWl 

103 L — 



103 



2JT 

5» \ ^ 




(12) 



&I5PP5-3 15 336 



[093 



z 




mm****. 



f08£tftJUt4ftl* 



warn < 



A3 




66s 



4KMK2 



lO 




PAT -NO: 

DOCUMENT- IDENTIFIER : 

TITLE: 

PUBN-DATE: 



JP405315336A 
JP 05315336 A 

MANUFACTUE OF SEMICONDUCTOR DEVICE 
November 26, 1993 



INVENTOR- INFORMATION : 
NAME 

MIKAGI, IKU 



AS S I GNEE - I NFORMAT I ON : 
NAME 

NEC CORP 



COUNTRY 
N/A 



APPL-NO: 
APPL-DATE: 



JP04119462 
May 13, 1992 



INT-CL (IPC) : H01L021/3205 

US -CL- CURRENT: 438/622, 438/FOR.349 



ABSTRACT : 

PURPOSE: To make it possible to fill even a small 
interlayer connection hole 

without voids, and to obtain a structure having a low 
interconnection 

resistance and a high electromigration and stress-migration 
resistance by 

causing a low-resistance metal film made by a plating 
method to be fused and 

flow to the inside of an interlayer connection hole by the 

irradiation of a 

laser beam to fill the hole. 

CONSTITUTION: Plating is effected with the use of a 
first masking film as a 

mask, and a first low-resistance metal film 108 is 



03/03/2004, EAST Version: 1.4.1 



selectively formed on a 

resultantly exposed second conductive film layer 106- The 
first masking film 

is then removed. The first metal film 108 is exposed to a 
laser beam 109, so 

that the film is fused and flows to the inside of an 
interlayer connection 

hole, whereby the connection hole is filled with the film. 
After a third 

conductive film layer 110 is formed over the low- resistance 
metal film, plating 

is effected with the use of a second masking film 111 as a 
mask. A second 

low-resistance metal film 112 is selectively formed on the 
resultantly exposed 

third conductive film layer 110, and the second masking 
film 111 is removed. 

Thereafter, unnecessary portions of the third conductive 
film layer 110, the 

second conductive film layer 106 and the first conductive 
film layer 105 are 

removed in that order, thereby forming a metal 
interconnection line. 

COPYRIGHT: (C) 1993 , JPO&Japio 



03/03/2004, EAST Version: 1.4.1 



DERWENT-ACC-NO: 1994-003432 

DERWENT-WEEK: 199401 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Semiconductor mfr. using laser 

irradiation to form 

plating - coats 1st low resistance 

metallic film edge 

selectively into interlayer 
connecting hole by laser 

melting with film of high m.pt. metal 

NoAbstract 

PATENT -ASSIGNEE: NEC CORP [NIDE] 
PRIORITY-DATA: 1992 JP- 0119462 (May 13, 1992) 
PATENT -FAMILY: 

PUB -NO PUB -DATE 

LANGUAGE PAGES MAIN- IPC 

JP 05315336 A November 26, 1993 N/A 

012 H01L 021/3205 



AP PL I CAT I ON - DATA : 

PUB-NO APPL-DESCRIPTOR APPL-NO 

APPL-DATE 

JP 05315336A N/A 
1992JP-0119462 May 13, 1992 

INT-CL (IPC) : H01L021/3205 

ABSTRACTED -PUB -NO: JP 05315336A 

EQUIVALENT-ABSTRACTS : 

CHOSEN- DRAWING: Dwg.1/9 

TITLE-TERMS: SEMICONDUCTOR MANUFACTURE LASER IRRADIATE FORM 
PLATE COAT LOW 

RESISTANCE METALLIC FILM EDGE SELECT INTERLAYER 
CONNECT HOLE LASER 

MELT FILM HIGH METAL NOABSTRACT 



03/03/2004, EAST Version: 1.4.1 



DERWENT- CLASS : L03 Ull 

CPI-CODES: L04-C10A; L04-C13A; 

EPI-CODES: U11-C05C6; U11-C05D3; U11-D03B2; 

SECONDARY -ACC- NO : 

CPI Secondary Accession Numbers: C1994-001745 
Non-CPI Secondary Accession Numbers: N1994-002656 



03/03/2004, EAST Version: 1.4.1 



